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1. INTRODUCTION 
The purpose of this study is to identify those factors contributing to the 
underrepresentation of women in technical careers, with the focus being on a 
major university known for its science and technology emphasis. Despite 
attempts to increase the number of women majoring in science and 
engineering fields, they still represent only a sm~ll proportion of the new 
enrollments. This paper will interpret the survey results of a study done in 
1992 by a departmental program devoted to recruiting and retaining women 
science and engineering students. The study looks at the barriers that 
contribute to the underrepresentation of women in technical careers, and how 
the barriers may differ between science and engineering colleges. It also 
investigates influencing factors affecting career choice. 
The roles women play in our society have changed and will have to 
continue to change in order for the United States to remain competitive in 
technological innovation. Historically, the fields of math, science, and 
engineering have been viewed as male domains (Ehrhart & Sandler, 1987). 
The Bureau of Labor Statistics predicts that the human resource needs for 
science and engineering will increase by 36% between 1986 and 2000, because 
of high technology industrial growth and the increased use of high tech goods 
and services (U. S. Department of Labor, 1990). White males who have 
traditionally dominated fields that are technical in nature at the turn of the 
century will represent only a small proportion of the entrants into the labor 
market (Widnall, 1989). Women have been underrepresented in science and 
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engineering fields for at least the past five decades (Hill, Pettus, & Hedin 1990). 
This is why it is imperative that universities must increase its efforst to 
recruit and retain women into technical fields. United State's women are a 
major human resource for filling the projected science and engineering needs 
(National Research Council, 1991). 
This underrepresentation of women in technical careers has prompted 
many institutions to do something about the problem. Our National 
Government has gotten into the picture by passing the Science and Technology 
Equal Opportunities Act (National Science Foundation, 1990). It calls for the 
National Science Foundation to report to Congress on the status of women in 
science and engineering professions on a biennial basis. Another act passed 
in 1984, the Carl Perkins Act, provides funds for program development to 
eliminate sex-role stereotyping in education and to promote enrollments of 
women in nontraditional career programs (Women's Educational Equity Act 
Publishing Center Digest, 1992). Our National Government also proposes to 
increase research funding on science and mathematics education to 
determine why women learn to dislike science and math courses (Scientific * 
Engineerinji * Technical Manpower Comments, 1991). These efforts alone 
cannot deal with the problem of the underrepresentation of women in 
technical fields. 
Nationally, there are wide differences in the degree to which women are 
represented in various science and engineering fields; they tend to be more 
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underrepresented in engineering than science (LeBold, 1987). The number of 
women earning science and engineering degrees increased from the 1960's to 
the early 1980's, then unexpectedly reached a plateau (Brush, 1991). The 
National Science Foundation found that in the area of bachelor degrees earned 
by field in 1990, women were more highly represented in the sciences (47.2 %) 
than in engineering (15.2 %). At Iowa State University (ISU) in 1990 women 
earned 38.8 % of the science degrees and 11.5 % of the engineering degrees 
(ISU Office of Enrollment, 1992). See Table 1:1 for the breakdown of science 
and engineering degrees awarded in 1990 to women at ISU compared to 
national statistics. 
Many programs have been developed to deal with the imbalance of 
women in science and engineering fields. Other universities across the 
United States have implemented on-and-off campus programs to recruit and 
retain women students in these areas. Iowa State University also saw the 
need and developed a Program for Women In Science and Engineering 
(PWSE). It was established in 1986 by a group of ISU women faculty and staff 
who were concerned about the underrepresentation and underutilization of 
women in science and engineering. 
The Spring semester of 1992, PWSE conducted a survey of ISU 
undergraduate and graduate women students enrolled in a science or 
engineering major. The study was intended to review the past five years of the 
program's performance and develop goals for the next five years. It also 
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wanted to investigate what the women enrolled in technical majors at ISU 
perceived to be their greatest barriers and what they would suggest PWSE to do 
to help deal with these obstacles. 
Table 1:1: Science and engineering bachelor degrees awarded to 
women in 1990 
Field ISU% N Nat'l% N 
Engineering 11.5 
Physical Sciences 35.0 
Earth,Atmos, & Ocean Science 23.1 
Math / Computer Science 28.6 
Biological/Agricultural 41.6 
80 
7 
3 
28 
188 
15.4 
32.2 
27.9 
35.8 
48.2 
9,973 
4,319 
775 
15,185 
22,401 
This thesis will use the data obtained from the PWSE survey to explain 
the underrepresentation of undergraduate women in science and engineering 
fields. To further understand this, the study will look at what factors have 
contributed to the underrepresentation of women in technical fields, reasons 
women give for choosing their field of study, who or what provided them with 
information about their chosen field, and which people encouraged them the 
most in their major. 
The following chapters include a literature review on perceived barriers 
and reasons for choosing a science or engineering career. A methodology 
chapter examines how the study was conducted, and the results are reviewed 
in the survey results chapter. The thesis is concluded with a conclusion 
chapter, that includes future research suggestions, and the study's 
limitations. 
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2. LITERATURE REVIEW 
Perceived Bmrlers 
The literature on women in science and engineering fields suggests 
that there are similar barriers for women in various technical careers. Some 
may be more pronounced in one field than another, but they are present to 
some degree. The barriers of socialization, the education pipeline, lack of 
encouragement from peers, family and teachers, and the lack of contact with 
other women will be reviewed. 
Socialization 
Evans (1992) has stated that women are reluctant to enter male 
dominated fields, in part because they require science and math backgrounds. 
Early in their lives women are socialized by parents and teachers to believe 
that they are not good at math and science and that they will not need it Hvey, 
1987). Most social scientists believe the problem has stemmed from what girls 
are taught directly and indirectly from infancy onward (Hood on The Issues, 
1989). 
Many of a person's attitudes are established through socialization. 
Socialization is the process by which people learn the behaviors, attitudes and 
beliefs that allow them to function appropriately in society (Lefton & Valvatne, 
1988). Socialization begins in early childhood and teaches children which 
roles and behaviors are appropriate for each sex <Vockell & Lobonc, 1981). 
These roles are reinforced by family members, teachers, and also peers. Sex 
6 
role differentiation through sex-typed leisure- activities that are subject to 
preferences and career intentions is further perpetuated by the peer group 
which acts as an important reference for socialization (Leder, 1985). 
Society's socialization practices reinforce boys' science behavior and 
achievement more, giving them a higher scientific self-concept (Hill, Pettus, & 
Hedin, 1990). Ehrhart and Sandler (1987) found that, in general, boys are 
encouraged to be active and independent, to explore and to learn how things 
work, and girls are taught to be passive, verbally orientated, and dependent. 
We also socialize children by the gifts we give them. Boys are usually 
given chemistry sets, trucks and sports equipment; girls receive dolls, tea sets, 
and sewing equipment (Vetter, 1992). Parents also have different expectations 
for their children's interests and achievements. Boys are expected to be the 
firemen, scientists, and doctors; while girls' career interests should be in the 
areas of nursing, secretaries, housewives, and social workers (Hill, Pettus, & 
Hedin, 1990). These traditional sex role expectations steer girls away from 
certain career choices. 
When women choose to go into non-traditional fields, they may 
experience an uncomfortable psychological feeling, because they are stepping 
out of their reinforced social roles (Baker, 1987). Society tells women that 
technical careers are masculine and that they will be viewed as unfeminine, 
or they are told women are not good at quantitative subjects (Sloat, 1990; 
Barinaga, 1992). This uncomfortable feeling may contribute to the low self 
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esteem many women experience, the feeling of isolation, or the 
underestimation of their abilities (Emswiller & Deaux, 1974). 
Education Pipeline 
A combination of social conditions affect the educational environment 
for a female (Fennema, Walberg, & Marrett, 1985). Most persons in our 
educational institutions want to treat all students fairly. Yet, many 
inadvertently treat men and women differently in ways that subtly undermine 
women's confidence in their academic ability, that lower women's academic 
and occupational aspirations, and that inhibit their learning and generally 
lower their self-esteem (Sandler, 1988). 
Teachers, early in the education pipeline, treat male and female 
students differently in the classroom. The education pipeline is a student's 
progression through grades kindergarten to college. Educators initiate ten 
percent more communication with boys and ask them more complex, abstract, 
and open-ended questions (American Association of University Women, 1989). 
Teachers interact more with boys, both privately and publicly concerning 
classroom behavior; they engage in mathematics related interactions more 
often with boys than girls. (Fennema & Peterson, 1987). At the college level, 
students and teacher assistants from cultures where women assume 
subservient roles may not accept the career goals of American women 
(National Academy Press, 1986). 
With regard to class projects and assignments, teachers are more likely 
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to give detailed instructions to boys and more likely to take over and finish the 
project for girls (American Association of University Women, 1989). When 
boys fail at something, it is attributed to their lack of effor. The failure of girls 
is blamed on their intellectual inability (Emswiller & Deaux, 1974). All of 
these classroom factors contribute to a girl's low self-esteem and explains why 
they do not pursue math and science fields as often as boys. 
The change of girl's attitudes toward science and math begins early in 
the educational process, usually around the age of 13. Up to the age of 13, girls 
and boys report equal interest in science and math, but something happens to 
change girls' attitudes toward these subjects (National Science Foundation, 
1992). Girls even perform better than boys in technical subjects in grade 
school, but when they hit middle school and high school females start to lag 
behind males in science and math achievement scores (Lubinski & Benbow, 
1992; Hyde, Fennema, & Lamon, 1990). The decrease of interest in math and 
science by girls may be caused by the importance placed on popularity rather 
than intellectual abilities. 
In high school, girls are encouraged to take humanity courses while 
boys are encouraged to take advanced science and math courses. By not 
taking math and science courses places girls at a disadvantage in preparing 
for technical careers. Science and math courses are imperative for students 
training for a science or engineering major (Matyas, 1985). 
Most girls have been filtered out of technical majors because they are 
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steered away from science and math courses. High School science and 
mathematics enrollments serve as a "critical filters" for women in technical 
careers (Hill, Pettus, & Hedin, 1990; Hyde, Fennema, & Ryan, 1990). Even the 
girls who take math and science courses and do well on standardized tests are 
less likely to consider technological careers, because the school undermines 
girl's self-esteem (Urquhart, 1992; Kopecky, 1992). The school lowers a girl's 
self-esteem by reinforcing the message that girls are not as capable or 
important as boys (Kopecky, 1992). 
The National Science Foundation conducted a longitudinal study of 
750,000 high school sophomores interested in science and engineering 
careers. They found that by the student's senior year 590,000 were still 
interested in technical careers. After their first year of college, 340,000 still 
remained, and only 206,000 actually graduated with a science or engineering 
degree (Malcom, 1990). In 1986, a survey revealed that only 44.4% of females 
intending to major in science or engineering actually received a degree in 
these fields (National Research Council, 1991). Study after study shows there 
exists a leak all along the education pipeline, which partially explains the 
underrepresentation of women in technical careers (Sims, 1990). 
Lack of EncouraiWment 
The extent to which a girl is encouraged to pursue a technical career by 
parents, peers, teachers, and guidance counselors has a powerful affect on 
her educational attitude (Hill, Pettus, & Hedin, 1990). Students' performance 
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in math and science is related to their parent's expectations concerning the 
level of education desired for their children (Leder, 1985). The parent's 
ideology regarding women's roles affects their educational outcome 
(Kamarovsky, 1985). Girls who retained self-confidence and continued to 
excel had fathers who supported and encouraged them (Downey, 1990), but 
there are also parents who hold daughters back (Lewis, 1990). 
Parents and teachers too often have not provided opportunities for girls 
to satisfy and further develop curiosities (McBay, 1987). Undeveloped curiosity 
is done by the type of toys bought for young girls, and the way math and 
science courses are taught. The Brown Project (1980) found that females 
prefer cooperative learning to competitive learning. Yet, most math and 
science courses are taught competitively with little room for group learning, 
thus turning off females (The AAUW Report, 1992). 
Just making technical career information available is not enough. Girls 
must be encouraged by parents, guidance counselors, and teachers (Ivey, 
1987). Some guidance counselors withhold science and engineering career 
information because they do not believe women possess the capabilities of 
doing this type of work, thus creating a barrier to non-traditional career 
choices for women (Lewis, 1990). 
At the college level, faculty and teacher supportiveness, personal 
contacts and assistance, and apprenticeship experience is related to a 
student's development of self confidence and higher student performance 
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(Brown Project, 1980; Kamarovsky, 1985). If a teacher encourages a woman to 
develop her math and science skills, she is more likely to choose a technical 
career. Sometimes having at least one person to encourage her to pursue 
technical careers is all it takes (lvey, 1987). 
Another factor affecting a woman's choice of a college major is her 
peers. Starting in middle school, friends take over for the parents in the area 
of socialization (Lefton & Valvatne, 1988). By the time a girl is ready to take 
advanced science and math courses, she is in the middle of the socialization 
process and she will conform to peer expectations rather than intellectual 
challenges (Brush, 1991). Girls who excel in math and science suffer socially 
because they are seen as unfeminine and as nerds (Hood on the Issues, 1989). 
Julia Sherman (1983) found that a girl continuing to study math in high 
school will experience sex-role strain and may decide to play dumb instead of . 
being socially rejected. 
Lack of Female Role Models 
The role model theory states that the more accomplished women are 
present, the more likely it is for women students to proceed in their 
accomplishments (Hood on the Issues, 1989). Shirley McBay (1987) found that 
role modeling and mentoring are viewed as central to the development of 
scientists and engineers. Career options appear more viable when you see 
someone like yourself doing it (lvey, 1987). 
A critical factor for girls in deciding to pursue traditionally male 
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interests is their ability to identify with a positive role model in whom they can 
see similarities between their own self image and their image of a successful 
scientist/engineer (Ehrhart & Sandler, 1987). Having early exposure to and 
interaction with professional role models has been critical in recruiting and 
retaining students interest and participation in science and engineering ( 
Hill, Pettus, & Hedin, 1990). Student's are likely to pick a career choice by the 
knowledge they have about it, and by the contact they may have with 
professionals already in the field. Since women represent a low percentage of 
scientists and engineers, girls need encouragement, advice, and positive role 
models to proceed in a career where there are few women (Yentsch & 
Sendermann, 1992). 
Reasons for Choosing a Career 
The reasons women give for choosing a traditionally male dominated 
career, such as science or engineering, are related to their personal and 
academic backgrounds (Hill, Pettus, & Hedin, 1990). Sandra Schwartz Tangri 
(1972) found that college women in non-traditional careers possess certain 
qualities such as: more autonomy, individualistic characteristics, and doubts 
about their ability to succeed. 
This section of the paper will look at science and engineering fields 
separately. A study of literature will be done about what factors influence a 
women to choose either a science or engineering career. 
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Science and En~neerin~ 
In many cases women are lost to science related careers before they 
reach the college level (Sims, 1990). This loss could be caused by the perceived 
barriers discussed in the above section, or because their talent remains 
undeveloped. A woman in science has the double burden of being a female 
scientist and a wife and mother in a society that expects women to put family 
before career (Barinaga, 1992). Having and raising children rules out a 70 
hour work week, which most scientist have (Amato, 1992). Even though 
obstacles exist, women still decide on science related careers. All but the most 
determined women will gravitate to an environment which is most positive 
and rewarding, and that tends to be where other women have already lead the 
way (Tilghman, 1993). 
A partial explanation of women's underrepresentation in scientific 
majors is that girls complete fewer high school science and math courses; 
thus the result is lower estimates of science and math capabilities (Ehrhart & 
Sandler, 1987). Why they do not take the courses is not because women dislike 
science or math; it is because science is stereotyped as a man's job (Baker, 
1987). 
Girls are interested in science, but are not given the opportunity to do it. 
Play, extracurricular activities, and hobbies are not science-related for girls, 
so they lack familiarity with tools and techniques of science (Matyas, 1985). 
With all these negative factors, what makes women choose a science related 
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major? 
Factors affecting a women's occupational choice include educational, 
sociocultural, and personal (Matyas, 1985). Shirley Malcom (1990) found 
scientists to be unusually self-motivated, extraordinarily self-confident, and 
single-minded. In a similar study, Dale Baker (1987) saw females preferring 
science related careers as having a positive role specific self-concept and a 
masculine perception. 
Even the most determined women will lose their motivation without 
some sort of encouragement. Women science majors report having been 
influenced by high school teachers about the choice of a science career (Ware 
& Lee, 1988). Also a lot of women in science attribute their persistence to their 
fathers (Gibbons, 1992). 
A major factor affecting science-related career decisions appears to be 
personal contact with a scientist (Hill, Pettus, & Hedin, 1990). Having a role 
model I mentor is crucial to the maturation of any young woman scientist 
(Gibbons, 1992). If you are able to see someone whom you can relate to doing 
something you are interested in, it makes it much easier to see yourself doing 
it. 
It is important to teach young girls that science is fun and that they 
have the ability to do it. Teachers who do not turn students off to science, but 
keep their curiosity alive are important in creating scientists ( Yentsch & 
Sendermann, 1992). Creating a positive image of a scientist and a girl's self-
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image is a good career predictor (Matyas, 1985). 
Enw.neerin~ 
There is evidence that women are discouraged from pursuing a career 
in engineering even more so than a career in science (Brush, 1991). At the 
high school level, teachers and guidance counselors do not understand fully 
the engineering profession, so they only steer their very brightest girls this 
way (Baum, 1989). To overcome this problem, the engineering professions 
must be presented clearly to students, parents, and guidance counselors 
(National Academy Press, 1986). 
Women who enter engineering have excellent academic ability, but lack 
the hobbies, interests, and educational experiences that provide hands·on 
experience (Butler & LeBold, 1979; Jagacinski & LeBold, 1981). A career path 
in engineering is less natural for a women, because most are not tinkerers 
(McTIwee & Robinson, 1992). Women may drift into engineering only because 
they had the proper academic resources. 
The greatest barrier to increasing the pool of engineers is a student's 
loss of interest in science and math at all stages of their education (National 
Academy Press, 1986). Adequate grounding in math and science are 
prerequisites for any engineering career (Loring & Little, 1980). Women need 
to be encouraged to take high school math and science courses if they want to 
be engineers. 
Engineering is attractive because of its high salary (higher than female· 
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dominated careers), and potential job opportunities (National Academy Press, 
1986). Young women are perceiving fewer barriers to success in engineering 
and are choosing engineering in greater numbers (Loring & Little, 1980). The 
reasons most often given by women who choose engineering as a major are: 
good at math and science; high pay and abundance of jobs; and their family 
encouraged them (Mcllwee & Robinson, 1992). 
A woman engineering student's characteristics are prior academic 
achievement, high educational expectations and self motivation, and a positive 
parents' attitudes toward college attendance (Ott, 1978). Women engineering 
students like math and science, have excellent academic abilities, and want a 
challenging career that allows them to be of service to others (Jagacinski & 
LeBold, 1981). 
Other Studies Conducted 
Several other universities have conducted surveys to measure their 
women programs' success and factors that contribute to the 
underrepresentation of women in science and engineering. 
Wellesley College's Center for Research on Women is conducting a two~ 
year research project (May 1991 to January 1993) to investigate factors which 
influence women to pursue undergraduate studies and careers in science. 
The focus will be on Wellesley students, personal and academic factors that 
contributed to their decision to major in sciences, and how such women fare 
in graduate programs and in the first years of their careers. 
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The State University of New Jersey Rutgers is conducting a three year 
study of the effectiveness of Douglass Project programs. The focus will be 
primarily on the Class of 1994, and the major purpose will be to determine 
what works and what does not work in encouraging women to remain in 
math and science areas. 
The University of Michigan's Center for Continuing Education of 
Women conducted a survey in 1987 of the University of Michigan's women 
enrolled in science and math. It researched pre-college educational 
experiences, respondents' experiences at Michigan, their career plans and 
attitudes, parental characteristics, their attitudes about science courses and 
careers, and their views about the adequacy of academic counseling at the 
University of Michigan. 
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3. HYPOTHESES 
Perceived. Baniers 
In reviewing the literature on women in science and engineering, a 
question that comes to mind is why do women still choose a technical major 
when so many factors seem to sway them away from these fields. They are 
going against what society is telling them. Our society socializes women into 
believing that they are not good at or will not need science and math courses 
for traditionally female occupations. There are many factors that contribute to 
the underrepresentation of women in science and engineering fields. Several 
hypotheses were derived from the topic of barriers women perceive. 
1. Peers influence future career choices. They are a teen's 
primary socializing agent when deciding to take science and 
math courses for college preparation. Peer's lack of encouragement to 
take these courses steer talented girls from technical careers. 
2. Women majoring in a science or engineering field worry about 
possible conflicts between career and family more so than any other 
factor. 
3. The lack of information about science and engineering careers from 
high school teachers and counselors contributes to the 
underrepresentation of women in technical careers. 
4. The lack of contact with women in technical fields and limited 
mentoring experiences keeps women from entering these careers and 
increases their attrition for these fields. 
Reasons for choosing a career 
An individual has reasons for choosing a specific major or career. 
Women who choose to pursue a career in science or engineering may do so 
because they like of science and math courses. They were encouraged by 
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parents and teachers to take enough high school science and math courses to 
be prepared for a technical college major. These factors are very important for 
a girl interested in a major in science or engineering. The following 
hypotheses were concluded from the literature on why women choose a 
technical major. 
5. Women in science and engineering choose their field of study 
because of their personal enjoyment or interest in their major or field. 
6. Women in engineering more so than women .in science choose their 
field because of the potential good pay. 
7. High school courses, instead of high counselors, provide girls with 
more information about science and engineering fields. 
4. METHODOLOGY 
Subjects 
Women included in the study were full time and part time 
undergraduate students enrolled in science and engineering majors at ISU 
during the Spring semester of 1992. 
A list of students was obtained from the registrars office. The total 
population of women undergraduate students enrolled in science and 
engineering was not surveyed, because it was not feasible to test the total 
number of women in these majors (N=1663). A stratified random sample of 
259 were surveyed. A breakdown of the number of women in the departments 
included in the survey is shown in table 4:1. 
Materials 
A questionnaire was used as the research design. It was the best choice 
economically and for gathering data from large numbers of subjects. The 
questionnaire was to include a demographic section, and sections that 
addressed research questions. 
Several other major universities, such as the University of Michigan, 
Wellesley College and Rutgers, have done similar studies, concerning the 
underrepresentation of women and on what can be done to correct this 
national problem. They also chose the questionnaire as the instrument to 
collect information. Some of the questionnaires were studied for ideas for 
PWSE's program review. 
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The instrument included open ended and closed questions. The open-
ended questions were added to obtain more information on topics that needed 
explanation, such as what uncomfortable experiences students may have had 
at ISU. The closed- ended questions were designed to measure the reasons for 
choosing a science or engineering major, who encouraged them and provided 
information about their major, what factors they believe may have contributed 
to the underrepresentation of women in technical fields, and have any of them 
been a problem for the respondents, and what PWSE can do to recruit and 
retain women in science and engineering fields. 
A detachable piece was included at the end of each questionnaire to find 
out if any of the subjects were interested in talking further about their 
experiences at ISU in modified focus groups. It was made detachable to 
insure confidentiality. A letter of transmittal, instructions, and a self-
addressed envelope were also included. All were approved by the Iowa State 
University's Human Subjects committee. 
Sampling Procedure 
Each questionnaire was coded with a five digit number. The first two 
numbers of the code referenced student's academic department. The third 
number referred to a major in a specific department, and the last two 
referenced the number the student was in her department alphabetically. 
They were coded to insure confidentiality of the responses. 
The questionnaire was sent out to the sample of undergraduate 
students. A follow-up post card was sent to all those who had not returned 
their questionnaire. Table 4:1 shows the response rate by department. 
Data Analysis Procedure 
The items on the questionnaires were coded according to variable name, 
column location, variable lable, range of values, and missing values. The ISU 
statistics laboratory entered all the data for preparation of statistical analysis. 
To analyze the data, a computer program was written in SPSS 
language. The first procedure run was a frequency. Because the entire 
population of women undergraduate students was not surveyed, in addition 
weighted frequencies were also determined for this group. This was done to 
accomodate for the different numbers of students enrolled in the different 
departments. 
The design of the questionaire and the method of coding made it possible 
to further break down the data by specific characteristics, such as college. A 
chi-square was also run to show significant differences between responses for 
questions included on the questionaire. 
Table 4:1: Number of undergraduate subjects and number of respondents by 
department 
Department 'of Women , 'of 
in Department Sampled Responses 
Engineering 
Ag &Biosystems Engineering 6 6 2 
AEEM 31 20 7 
Civil & Construction Engineering 74 31 15 
MSE 102 42 17 
Electrical & Computer Engineering ffi 27 18 
IMSE 157 50 28 
Engineering Operations 1 1 0 
Nuclear Engineering 1 1 0 
Pre-Engineering 24 19 7 
Pre-Engineering Science 3 3 2 
Agriculture 
Animal Ecology 115 23 9 
Animal Science 224 44 20 
Agronomy ID 10 3 
Forestry 6 6 2 
Horticulture ro 15 7 
Zoology & Genetics 91 20 8 
LAS 
Entomology 5 5 4 
Biochemistry & Biophysics 33 15 7 
Biology 126 21 13 
Botany 6 6 3 
Chemistry 28 14 7 
Computer Science m 20 11 
Geology & Atmospherical Science 17 10 6 
Microbiology 29 15 7 
PHP 132 22 7 
Pre Med 43 15 4 
Physics 7 7 2 
Statistics 14 10 6 
FCS 
Food & Human Nutrition 129 22 13 
VetMed 
Vet Med 78 78 24 
Totals 166.'3 578 259 
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5. SURVEY RESULTS 
The purpose of this study is to research why women are 
underrepresented in the fields of science and engineering. This chapter 
includes a summary of survey responses pertinent to answering the research 
hypotheses. 
In response to the question 'when did you first become interested in your 
field of study', overall the majority indicated high school (44%) was when they 
. 
first became interested in their field. Table 5:1 summarizes the responses. 
Table 5:1 First became interested in field of study; by college (%) 
Response College 
Ag Eng FCS LAS Vet Totals 
N 55 95 13 72 Z3 259 
Childhood 60.5 7.7 7.7 10.3 75.0 26.4 
Junior High 8.0 11.6 7.7 5.9 0.0 8.0 
High School 13.7 67.8 30.8 56.8 16.6 44.0 
In College 7.9 7.5 30.8 16.6 0.0 12.0 
Full Time Work 7.1 5.4 23.1 9.2 6.9 8.5 
Other 2.8 0.0 0.0 1.2 0.0 1.2 
When looking at the responses by college, the percentages varied. Sixty 
point five percent of students in the Agriculture college said they became 
interested in their fields during childhood, the Engineering students reported 
becoming interested in science during high school (67.8%), FCS students 
responded 30.8% for both high school and college, 56.8% of the LAS students 
selcted high school, and 75% of the vet med students childhood. 
It is interesting to note that women studying agriculture and 
veterinarian medicine decided on their majors mainly during their childhood. 
It could be because this type of work is easier to observe as a child and children 
usually have early exposure to this type of work. Women in engineering, FOS, 
and LAS became interested in their majors during high school and in college. 
A lot of information about careers in these fields does not present itself to 
young children. The majority of information on these majors is not known 
until a person starts looking at different career options. 
The reasons given by undergraduate students for choosing their fields of 
study are quite similar for certain responses among the different colleges. 
Table 5:2 summarizes responses. 
Students in each of the colleges said personal enjoyment or interest in 
their major or field was the highest influencing factor in choosing a career: 
93.4% in Agriculture, 88.6% in Engineering, 100% in FOS, 94.1% in LAS, and 
100% in Vet Med. Engineering students (80.4%) and the FOS students (84.6%) 
agreed that the availability of jobs was a reason for choosing their field. Eighty 
percent of the Engineering students said good pay was an influencing factor in 
career choice. The response rate for the statement prestige of their chosen 
major was higher in the Engineering college (74%) and the Vet Med college 
(70.4%) than any of the other colleges. More than one response could have 
been chosen. 
Table 5:2 Reasons for choosing field of study by college (%) 
Reason College 
Ag Eng FCS LAS Vet 
N 55 95 13 72 23 
Personal Enjoyment 93.4 88.6 100.0 94.1 100.0 
Importance for Prep for Career72.7 61.2 69.2 69.3 53.5 
Availability of Jobs* 33.1 80.4 84.6 67.2 45.1 
Talent in Major 59.7 54.5 46.2 66.2 73.2 
High School Courses* 43.6 65.9 30.8 54.7 42.3 
Good Pay* 20.7 80.6 61.5 47.7 35.2 
Prestige of Major* 29.8 74.0 30.8 49.1 70.4 
Strong Background in Major 56.5 37.7 38.5 41.3 54.9 
Work Experiences* 64.3 18.1 38.5 31.0 59.2 
Other 7.7 4.7 0.0 4.7 0.0 
*Chi-square, P< 0.05 
The literature stated that women choose a science or engineering major 
because they like of science and math. Table 5:2 demonstrates that personal 
enjoyment or interest in the field was the reason most cited for choosing their 
field of study in all colleges. Several variables were found to be significantly 
different at the 0.05 level. Among the colleges, The reasons availability of jobs, 
good pay, high school courses, prestige of major or field, and work experiences 
had significantly different response rates. 
Students cited different people as having encouraged them in their 
college career. Family members were chosen most often by the respondents 
as being the people who encouraged them most in their major (81.3%). There 
was significant differences between colleges for the responses teacher or 
counselor and professional in desired major or field of study. Students could 
select more than one response, which are summarized in Table 5:3. 
Table 5:3 People who encouraged you in your major by college (%) 
People College 
Ag Eng FCS LAS Vet 
N 55 ffi 13 72 23 
Family Members 81.3 89.3 76.9 75.4 80.3 
Friend or peer 57.0 56.3 53.8 59.4 95.8 
Teacher or counselor* 59.3 63.3 7.7 54.2 53.5 
Other Adult 47.0 41.7 23.1 48.3 69.0 
Professional * 47.7 30.0 38.5 52.5 74.6 
Other 6.1 2.5 7.7 5.0 2.8 
*Chi-square, P< 0.05. 
Family members was the highest response for all the colleges except 
Vet Med (80.3%): agriculture, 81.3%; engineering, 89.3%; FCS, 76.9%; LAS, 
75.4%. Vet Med students selected friends or peers as the people who 
encouraged them the most (95.8%). Teachers or counselors were selected by 
59.3% in the Agriculture college, 63.3% in Engineering, 7.7% in FCS, 54.2% in 
LAS, and 53.5% in the Vet Med college. A professional in desired major or 
field of study encouraged 47.7% in Agriculture, 30% in Engineering, 38.5% in 
FCS, 52.5% in LAS, and 74.6% in Vet Med. 
Question 15 was designed to get data on who or what provided them with 
information about their field or careers in their field. There were several 
statements that resulted in significantly different response rates: college 
faculty I staff member, family member, high school counselor, high school 
courses, high school teacher, media, professional in field, and work 
experience. See Table 5:4 for summary of responses. 
Table 5:4 Who or what provided you with information about your field or 
careers in this field (%) 
Response College 
Ag Eng FCS LAS Vet 
N 55 $ 13 72 23 
Professional * 57.0 31.9 69.0 45.8 80.3 
College courses 28.5 42.4 31.0 43.9 43.7 
Family member* 24.6 52.6 31.0 27.0 21.1 
Friends I students 30.7 41.0 31.0 28.3 29.6 
College faculty I sta£rl' 28.5 30.1 54.3 21.9 76.1 
Work experiences* 34.3 9.4 15.5 27.2 62.0 
High school teacher* 23.7 23.1 7.8 31.8 11.3 
High school courses* 23.5 19.7 7.8 25.4 0.0 
High school counselor* 13.7 30.8 15.5 19.4 2.8 
Career conferences 11.5 27.9 0.0 24.5 8.5 
Media* 22.8 10.3 38.8 19.6 2.8 
Other 15.2 12.7 7.8 13.6 5.6 
Role model program 13.7 14.0 0.0 2.7 11.3 
Summer internship 7.0 7.9 0.0 3.9 8.5 
*Chi·square, P< 0.05. 
"Professional in field" was selected most often by students in 
Agriculture (57%),69% by the FCS students, 45.8% by LAS, and 80.3% of the 
Vet Med students. Fifty-two point six percent of the Engineering college 
choose a family member as the person who provided them with information. 
More than one response could have been selected. 
The second section of the questionnaire was designed to answer why 
and how women became interested in technical fields, and what keeps women 
from entering these careers. Question 16 listed factors contributing to the low 
numbers of women in science, and engineering. We asked the participants to 
indicate which factors, based on their observations and experiences, have 
contributed to the underrepresentation of women in these fields. 
Table 5:5 Factors contributing to the underrepresentation of women in 
technical fields (%) . 
Factor Ag Eng FCS LAS Vet 
N 55 95 13 72 23 
Long years of prep 79.4 71.2 69.2 85.4 80.3 
Conflict between career & family 94.8 93.5 92.3 95.1 93.0 
Women are unfeminine 87.5 77.4 53.9 71.3 53.5 
Lack of encouragement, high school 78.4 88.5 92.3 80.5 76.1 
Lack of encouragement, college 68.6 64.1 76.9 63.9 77.5 
Lack of encouragement, family 79.8 77.6 69.2 76.9 76.1 
Women's lack of confidence 61.2 87.0 69.3 73.1 62.0 
Lack of information 80.8 91.9 76.9 75.4 73.2 
Lack of contact with women 94.4 98.5 92.3 95.2 77.5 
Scientists are cold 53.0 52.9 46.2 40.8 16.9 
Competitive atmosphere 80.7 91.1 69.2 91.9 83.1 
Discriminatory attitudes 95.9 85.1 84.6 79.8 87.3 
Limited study groups 47.5 50.1 53.8 52.8 19.7 
Limited research experiences 64.3 56.7 53.8 74.9 46.5 
Limited mentoring 75.3 73.3 69.2 72.4 69.0 
Limited participation wi profs 66.2 57.4 69.2 68.3 45.1 
Inadequate advising 82.6 74.9 84.6 85.4 83.1 
Limited advancements 72.4 56.6 77.0 68.9 60.6 
Limited internships 71.9 54.5 84.6 68.6 47.9 
Overall, the possibility of conflict between career and family was the 
factor most cited for contributing at least some to the underrepresentation 
(94.3%). Inadequate academic advising or career counseling (81.5%), lack of 
encouragement from family and friends (77.3%), and limited mentoring 
experiences (73.1%) were also seen as keeping women from technical careers. 
Other factors listed were lack of encouragement from college faculty and 
advisors (66.9%), limited opportunities to participate in formal research 
(63.9%), limited opportunities to participate in informal groups with 
professors (63.7%), and limited opportunities for informal study I social groups 
with peers (49.2%). 
By college, the response conflict between career and family was chosen 
by 94.8% of Agriculture, 93.5% of Engineering, 92.3% ofFCS, 95.1% of LAS , 
and 93% of Vet. The respondents from the Agriculture college cited 
discriminatory attitudes toward women on the part of teachers and others 
(95.9%) as the factor contributing most to the underrepresentation of women. 
Lack of contact with women in scientific fields was responded by 98.5% of the 
engineering students, 92.3% of FCS students, and 95.2% of LAS students as 
the most contributing factor. See Table 5:5 for summary of responses. 
There were significant differences in responses by college for several factors. 
Table 5:6 summarizes the factors that were significantly different. 
Also included in the questionnaire were questions addressing academic 
performance and demographics. The majority of the women were between the 
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ages of 17 and 23; 77.5% in Agriculture, 92.4% in Engineering, 61.6% in FCS, 
82.8% in LAS, and 16.2% in Vet Med. The college of Vet Med had the largest 
number of women falling within the 24-29 age group (63.5%). Most of the 
respondents were single and had never been married. Eighty five percent of 
the Agriculture college were single, 93.6% of Engineering, 61.5% of FCS, 85% 
of LAS, and 56.3% of Vet Med. When asked 'what is your permanent state of 
residency', 77% of Agriculture responded Iowa, 64.6% of Engineering 
responded Iowa, 69.2% of FeS were from Iowa, 77.2% of LAS listed Iowa, and 
81.7% of Vet Med responded Iowa. 
Table 5:6 Significantly different factors contributing to the 
underrepresentation of women in technical fields (%) 
Factor College 
Ag Eng FeS LAS Vet 
N 55 gj 13 72 23 
Lack of contact with women 94.4 98.5 92.3 95.2 77.5 
Discriminatory attitudes 95.9 85.1 84.6 79.8 87.3 
Competitive atmosphere 80.7 91.1 69.2 91.9 83.1 
Lack of encouragement 78.4 88.5 92.3 80.5 76.1 
Lack of information 80.8 91.9 76.9 75.4 73.2 
Long years of preparation 79.4 71.2 69.2 85.4 80.3 
Women are unfeminine 87.5 77.4 53.9 71.3 53.5 
Women's lack of confidence 61.2 87.0 69.3 73.1 62.0 
Limited advancements 72.4 56.6 77.0 68.9 60.6 
Limited internship 71.9 54.5 84.6 68.6 47.9 
Scientists are cold 53.0 52.9 46.2 40.8 16.9 
Chi-square, P < 0.05. 
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We also wanted to measure student's academic performance, and we 
did this by asking what their current GPA was. See Table 5:7 for summary of 
the results. 
Table 5:7 shows that very few women students in science and 
engineering have GPA's below 2.50. Most of the respondents have GPA's 
between 3.00 - 3.49. The respondents from the colleges of ag (29.4%), 
engineering (35.8%), and FCB (53.8%) have an average GPA of3.00 - 3.49. The 
majority of veterinarian students fall within the range of 2.50 - 2.99. The 
highest weighted percentage of respondents having GPA's between 3.50 and 
4.00 come from veterinarian students (27.8%). 
Table 5:7 Current GPA by college (%) 
GPA College 
Ag Eng FeB LA~ Vet 
N 55 $ 13 72 23 
Less than 2.00 0.0 3.3 0.0 6.5 2.8 
2.00 - 2.49 19.1 11.6 7.7 12.8 8.3 
2.50 - 2.99 27.2 32.7 15.4 26.5 34.7 
3.00 - 3.49 29.4 35.8 53.8 25.9 23.6 
3.50 - 4.00 22.0 13.3 23.1 20.3 27.8 
No IesgODse 2.3 3.4 0.0 80 28 
6. CONCLUSIONS 
The purpose of this study was to investigate why women continue to be 
underrepresented in science and engineering careers. Socialization, the 
education pipeline, lack of encouragement from peers, family and teachers, 
and the lack of contact with other women were factors reviewed in the 
literature chapter. These factors and others discourage women from entering 
technical careers. 
Several hypotheses were derived from the topic of factors affecting a 
woman's choice of a science or engineering career. Peers' lack of 
encouragement is believed to keep many women from taking enough high 
school math and science courses, so they are ill- prepared for a technical 
career. The amount of encouragement from parents, peers, and teachers has 
a powerful affect on a girl's educational attitude (Hill, Pettus, & Hedin, 1990). 
Analysis of the data reveals that for each college, friends were cited as 
having encouraged them in their major (refer to Table 5:3). But when the 
survey investigated which factors the respondents believed contribute to the 
underrepresentation of women in technical careers, lack of encouragement 
from family and friends was strongly responded to (refer to Table 5:5). 
According to our results, in the student's personal experience family and 
friends were encouraging, but overall they felt lack of encouragement was a 
major contributor to the underrepresentation of women. The hypothesis (#1) 
'peers influence future career choices, and they are an important socializing 
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agent when deciding to take science and math courses for college preparation. 
Peers lack of encouragement to take theses courses steer talented girls from 
technical careers' is supported. 
The literature review indicated that many high school teachers and 
counselors supply inadequate information for talented girls about technical 
careers, because they believe girls do not possess the capability to do the work 
(Lewis, 1990). The data revealed that high school teachers and counselors 
were not cited as the people who provided them with information about their 
intended field or career (see Table 5:4). Table 5:5 summarizing factors 
contributing to the underrepresentation of women in science and engineering, 
shows that lack of information was agreed to be a strong contributor. Thus, 
the hypothesis (#3) concerning the lack of information about science and 
engineering careers from high school teachers and counselors contributes to 
the underrepresentation of women in technical careers was supported. 
A barrier women face in science and engineering careers is the lack of 
contact with other women. The survey revealed ISU undergraduates strongly 
agreed that limited mentoring experiences keep women from entering 
technical majors and increases the attrition from these fields (see Table 5:5). 
Mentoring and role modeling are viewed as central to the development of 
scientists and engineers (McBay, 1987). Most respondents agreed that there is 
a lack of contact, but there were significant differences among the colleges 
surveyed on the factor lack of contact with women in technical fields. Thus 
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the hypothesis (#4) is supported regarding the lack of contact with women and 
limited mentoring experiences keeping women from entering a science or 
engineering career and increases the attrition from these fields. 
Another factor hypothesized to discourage women from science and 
engineering is the possible conflict between family and career. Overall the 
possibility of conflict was the fact most cited for contributing to the 
underrepresentation of women (refer to Table 5:5). There were no significant 
differences among the colleges for this factor. The hypothesis (#2) that women 
majoring in a science or engineering field worry about possible conflicts 
between career and family more than anything else is supported. 
In many cases, women are "turned off' to science and math related 
careers before they reach college (Sims, 1990), because of are inadequate 
academic advising, lack of encouragement from family and friends, and 
limited mentoring experiences. These factors and others turn off talented 
young women from entering a traditionally male dominated field, such as 
science and engineering. Despite the barriers, some women do choose 
technical careers. 
The hypotheses concluded from the literature review about choice of 
major were tested by the data results. The response personal enjoyment was 
answered favorably for the question concerning reasons for choosing their 
field of study (see Table 5:2). The hypothesis (#5) that women in science and 
engineering choose their field of study because of their personal enjoyment or 
interest in their major or field, therefore this is supported. 
Women in engineering more so than women in science choose their 
field because of the potential good pay. The data conclude definite support for 
this hypothesis (#6) (see Table 5:2). Engineering students more so than the 
other colleges also stated that high school courses were the reasons why they 
choose their field of study. But high school courses were not major 
contributors when it came to providing information about their fields or 
careers (refer to Table 5:4). Thus, my hypothesis (#7) was not supported 
concerning high school courses as an information source about science and 
engineering fields. 
After reviewing the literature and results, the survey results suggest 
women's quantitative skills are still being subtly and overtly undermined by 
institutions. This lack of support discourages talented women from entering 
careers where technical skills are required. Even at a university known for 
technological innovation, there exists a certain amount of discrimination 
against women in science and engineering. 
This study's primary focus was on one major land grant University, and 
factors contributing to the underrepresentation of women in technical majors. 
Generalizations can only be made from this sample. It would be beneficial to 
conduct a longitudinal study of women students enrolled in a science or 
engineering field of study at major land grant universities. Comparisons 
could then be made among different universities as to why women are more or 
less underrepresented in technical majors at certain institutions. 
Future research projects should explore academic and motivational 
differences between women engineering and science students. There does not 
exist an abundant amount of research describing the differences between 
women scientists and engineers and their reasons for choosing a technical 
career. 
Recommendations for schools, teachers, and parents for making math 
and science careers more appealing to students includes providing adequate 
information about science related careers. Schools need to invite professional 
scientists and engineers into classrooms to lead hands-on science activities, 
communities should form special programs to provide students with 
information about technical careers, and school curriculums may need to be 
changed so science and math are given equal time as reading and writing~ 
The primary limitation of this study is that there is no comparison 
group(s). Suggested comparison groups include men in science and 
engineering, women in non-technical majors, and women in a science or 
engineering major attending another technical university. A research project 
using one of these comparison groups could assist programs, such as Iowa 
State University's Program for Women in Science and Engineering, in 
developing effective goals in recruiting and retaining more women into 
technical majors. 
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APPENDIX 
UNDERGRADUATE QUESTIONNAIRE FOR WOMEN IN SCIENCE AND ENGINEERING 
The Program for Women in Science and Engineering (PWSE) is interested in learning about you, the women 
students, and how Iowa Stale University meets your needs. Please answer each of the questions by ~ the 
appropriate response or filling in the blank. Thank you for your help. 
I. you ANP ISU 
1. What is your college? 
1 . Agriculture 
2. Engineering 
3. Family & Consumer Sciences 
4. Uberal Arts & Sciences 
5. Other 
2. Do you have another degree(s)? 
1 . Associate Degree 
2. Bachelor of Arts 
3 . Bachelor of Science 
4. Masters 
3. What is your academic major? ___ -::-:--:~-~:__-=:____:_--
(No Abbreviations Please) 
4. Are you enrolled as a? 
1 . Full-time student 
2. Part-time student 
5. Are you currently a? 
1. Freshman 
2 . Sophomore 
3. Junior 
4. Senior 
6. Including this semester, how many semesters have you attended ISU? __ 
7. What is your current G.P.A. (on a 4 point scale)? _ • __ 
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8. Why did you choose to attend ISU? Please cirde..iJll reasons you had for coming to ISU. 
01. Location 
02. Faculty member 
03. Facilities (ie., lab ... ) 
04.Co6t 
05. Housing 
06. Spouse/partner 
07. Restricted mobility 
08. Availability of childcare 
09. Financial aid package 
10. Family member attended ISU (Please specify relationship of family 
member.), ___________ _ 
11 . Quality of campus life 
1 2. Reputation of departmental program 
1 3. Reputation of ISU 
14. Availability of desired major or program 
15. Community environment 
16. Opportunity to participate in student organizations 
17. Other, please specify: 
9. Had you decided on a major/minor when you applied to ISU? 
1. Ya;; 
2. N:l 
10. Have you changed your major since entering ISU? 
1. Yes, If so please specify 
Previous Major: ___________________________ _ 
WtrjYou Changed? _______________________ _ 
2. No 
11. While at Iowa Slate University, have you had any uncomfortable experiences in your academic program? 
1. Yes,~easespecify: __________________________________________________ _ 
2. No 
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II. WOMEN ANP SCiENCE 
12. When did you first become interested in your field of study? Please circle the lIl.W appropriate response. 
1 . In Childhood 
2. In Junior High 
3 . In High School 
4. While in College 
5. While working full·time after high school or college 
6. Other, please explain: __________ _ 
13. Which of the following people encouraged you in your major. Please circle yes or no 
following. 
Ye; No 
Family members 2 
Teacher or counselor 2 
Professional in desired major 2 
Other adult 2 
Friend or fellow student 2 
Other, please specify: ______________ _ 
for ~of the 
14. Did you choose your field of study for any of the following reasons? Circle yes or no for each. 
High school course(s) 
Work experiences 
GaxJrey 
Prestige of major or field 
Availability of jobs 
Its importance for preparation for intended career 
Strong background in major or field 
My talent in my major or field 
Personal enjoyment or interest in major or field 
No 
2 
2 
2 
2 
2 
2 
2 
2 
2 
Other, please specify: _________________ _ 
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15. Who or what provided you with information about this field or careers in this field? Circle aI.J. responses 
that apply. 
01. High school teacher 
02. High sdlooI counselor 
03. Professional in field 
04. FriendSlfellow students 
05. Work experiences 
06. College courses 
07. High school courses 
08. Family member 
09. College faculty or staff member 
1 O. Summer internship in your major or field 
11. Career conferences (ie., ISU, high school, other ... ) 
12. Role model outreach program (guest speakerllecturer, workshops) 
13. Media 
14. Other, please specify: _____________ _ 
16. In the past, fewer women than men have pursued careers in science, math, or engineering. The reasons 
listed below have been suggested as factors contributing to the low numbers of women in these fields. Based 
on your observations and experiences, how much do you think these factors contribute to the 
underrepresentation of women in science, engineering and other technical fields today? 
In column A, please indicate the degree to which you believe each factor listed below has contributed to the 
underrepresenatalion of women in these fields by circling the appropriate response. 
In column B, please indicate whether these factors have been a problem for you by cirCling the appropriate 
response. 
Long years of formal preparation 
Possible conflicts between career and family 
View that women in the technical fields are unfeminine 
Lack of encouragement from teachers or counselors in 
high school 
Lack of encouragement from college faculty and advisors 
Lack of encouragement from family and friends 
Women's lack of confidence that they can handle the work 
Lack of information about careers in scientific field 
A 
How much has this 
contributed? 
Nooe &:me A Lot 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
B 
Problem for you? 
Ya; rib 
1 2 
2 
2 
2 
2 
2 
2 
2 
Lack of contact with women In scientifIC fields 
View that scientists are cold and impersonal 
Competitive atmosphere in technical classes 
Discriminatory attitudes toward women on part of teachers 
or others in scientific/engineering/technical fields 
Umited opportunities to join informal study and/or 
social support groups with other students 
Umited opportunities to participate in formal research 
Umited mentoring experiences 
Umited opportunities to participate in informal groups 
with professors 
Inadequate academic advising and/or career counseling 
Umited opportunities for advancement in the field 
Umited opportunities for meaningful internship 
experiences in the field 
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A 
How much has this 
contributed? 
NONE SOME A OT 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
III, pROGRAM FOR WOMEN IN SCIENCE ANP ENGINEERING <PWSE) 
B 
Problem for you? 
YES NO 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
17. (a) Did you participate in any PWSE (Program for Women and Science and Engineering) sponsored events 
during high school? (ie., career conferences, summer internships ... ) 
1. Yes 
2. No (Go to 018) 
(b) If yes, please indicate which event(s) by circling those you were involved with. 
1. Summer internship 
2. Career conference 
3. Role model program 
4.0ther.pleasespeci~: ______________________________________________ _ 
lB. Upon entering ISU. did you know about PWSE? 
1. Yes 
2. N.l 
19. Have you had any contact with PWSE since attending ISU? 
1. Yes 
2. N.l 
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20. Women in Science programs at other institutions sponsor many different kinds of activities for 
undergraduate students. We have listed some of them below. Some of these programs are offered by 
departments at ISU. PWSE would like to implement more activities for women students. 
In column A, circle all activities you have participated in. 
In column B, circie all you would be interested in participating in. 
a An orientation program for women in technical studies 
b. Peer study groups 
c. Career optionS sessions 
d. Research and Internship opportunities 
e. Brown bag lunches with others from your department 
f. Planned informal discussions with faculty 
g. Social events (ie. aerobics, pizza parties .. ) 
h. Informal student seminars 
i. Opportunity to be affiliated with chapter of statel 
regional/national professional organizations 
k. Formal workshops on topics such as, selecting a 
graduate school, applying for research grants, 
graduate assistantships, scholarships, fellowships 
A 
Activities you have 
participated in 
Ves t-b 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
B 
Would you participate 
in these? 
Ves t-b 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
21. We are trying to determine the best times in which to offer new programs. Please indicate by circling 
which time works best for you. ( Please circle top two choices.) 
1. Afternoons 
2. Lunch Hour 
3. Evenings 
4. Weekends 
5. Morning 
IV, DEMOGRApHICS 
22. What is your current age?_ 
23. What is your current marital status? 
1 . Single-never married 
2. Marriedlliving as married 
3 . Separated/divorced 
4. WIdowed 
24. (a) Do you have any Children living with you? 
1. Yes 
2. No (Go to Question 25) 
(b) How many live with you?_ 
(C) How many are: 
1 . Presc:hool Age? __ _ 
2. Elementary Age?_ 
3. Junior High age?_ 
4. High School or oIder? __ _ 
25. Are you a United States Citizen? 
1. YES 
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2. No (Home country _________ Go to Question 27) 
26. Are you resident of the state of Iowa? 
1. YES 
2. No (Permanent state of Residency __________ _ 
27. What is your ethnic: origin? 
1 . Native American 
2. African American 
3. White (Not Hispanic) 
4. Hispanic (Spanish American) 
5. Asian American or Pacific Islander 
6. Other 
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28. (a) Are you currently employed? 
1. Yes 
2. No (Go to Question 29) 
(b) Are you employed: 
1 . Off-campus 
2. On-eampus 
3. Both 
(c) This semester, in a typical week, how many hours are you employed? __ _ 
29. Do you live: 
1 . Off-campus 
2. On-campus 
Would you participate in the opportunity to meet with a small group of other women in science and engineering 
programs to confidentially discuss your experience at ISU? If so, please list an address, day and evening 
telephone number where we can readl you, as well as your classtwork schedule, and we will follow up with you 
to arrange a convenient time. Your participation will be most appreciated! 
Name: 
Present local address: 
Telephone:--
Day' evening # 
limes when you are in classes and/or at work: 
Thank you for your assistance and cooperation in completing this questionnaire. 
Please place in enclosed envelope, and return through campus mail or bring to 210 Marston. 
